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EPIDEMIOLOGY 

Siegel RL, et al Cancer statistics, 2024. CA Cancer J Clin. 2024;74:12–49 
Bray F et al. CA Cancer J Clin. 2024 May-Jun;74(3):229-263



• Neuroendocrine tumors accounts for 20% lung cancers – of which 14% are SCLC

• SEER database 2 - SCLC incidence -  8.8/100,000 in 2000 to 4.8/100,000 in 2019 (45.5% decline)

                          Male-to-female ratio - 1.14:1 in 2000 to 0.93:1 in 2019

SCLC relative to NSCLC declined from 14.5% in 2000 to 11.8% in 2019.

LS SCLC cases decreased from 31.1% in 2000 to 26.4% in 2019

• 2-year OS increased from 26.7% (2000) to 36.7% (2017).

• 5-year OS increased from 11.3% (2000) to 15.6% (2014).

• ES-SCLC:

• 2-year OS increased from 6.4% (2000) to 8.4% (2017).

• 5-year OS increased in females (2.2% to 3.9%) but remained stable in males (2.3% to 
2.0%).

Siegel RL, et al Cancer statistics, 2024. CA Cancer J Clin. 2024;74:12–49  
Cohen, Sean et al. Journal of Clinical Oncology (2023)



Leiter, A. et al,  Nat Rev Clin Oncol 20, 624–639 (2023)





28 population-based cancer registries and 58 hospital-based cancer registries across a five-year (2012-2016)

• Male:Female ::5.5:1

• Male – 10.1%

• Female – 6%

• Total – 9.1%

Nath A et al Indian J Med Res. 2022 Feb;155(2):264-272



History 

• In 1926 - Barnard described SCLC histology as “oat cell sarcoma of mediastinum” – he recognized its 

bronchial origin – proposed renaming it to bronchial carcinoma (as it arose from germinal cells found in 

the basal layer of bronchial epithelium)

• 1959 – Azzopardi provided a histochemical description of 100 cases of oat cell carcinoma 

• 1962 – Watson and Berg et al. analyzed 3600 lung cancer cases in the Thoracic Service Registry of the 

Memorial Hospital for Cancer and Allied Diseases, New York – 386 cases as identified (initially classified 

as anaplastic carcinoma) – described clinical features, radiology, and treatment

Barnard WG. 1926.  J Pathol Bacteriol 29: 241–244  
Watson WL, Berg JW Cancer. 1962 Jul-Aug;15:759-68



• Origin – from reserve cells beneath the columnar layer 

• Primarily men and smokers - 353 men vs 33 women (11:1) & 8:1

• 30 yrs – 83 yrs (72%  between 50-70 yrs)

• 62% heavy smokers 9% minimal use and 2.8% never smoked

• 1.3% discovered by chance and shorter duration of symptoms

• Cough (50% productive), chest pain, swelling of face and neck 

• Hemoptysis – 4.4% 

Treatment – 

• 90% of cases showed a favorable clinical response and 50% showed radiographic regression

• Response to nitrogen mustard is predicable, a kind of physiological diagnostic test for oat cell 
carcinoma

• 30 patients treated – 28 died within a year (a good response)

               Only 2 survived for more than a year

Watson WL, Berg JW Cancer. 1962 Jul-Aug;15:759-68



Watson WL, Berg JW Cancer. 1962 Jul-Aug;15:759-68



• 1965 – 1968  – Bensch et al. described electron-opaque granules in tumor cells and later 
identified a similar cell type in normal bronchial epithelium resembling argentaffin (Kultschitzky) 
cells in the GIT suggesting a neuroendocrine (NE) origin

• 1968 - Veterans Administration Lung Cancer Study Group

        Divided bronchogenic carcinoma into 2 types 
• Limited stage - apparently localized to one hemithorax, although

                                     scalene lymph nodes positive for metastatic tumor 

                                     could be included if the nodes had not been palpated clinically. 

• Extensive stage -   

• 7 protocols of chemotherapy were studied vs an inert drug (3 for nitrogen mustard and 4 
protocols of cyclophosphamide)

Barnard WG. 1926.  J Pathol Bacteriol 29: 241–244  
Green RA et al. Am J Med. 1969 Apr;46(4):516-25





• 1969 – 29 thoracic surgical centers – Britain

                Small cell carcinoma on histology with no extrathoracic metastasis

                regarded operable, fit for resection and radical radiotherapy 

• 144 patients – 71 to surgery and 73 to radical-radiotherapy 

• Surgery arm – 48% complete resection and 18% no surgery 

• Radiotherapy arm – 85% radical, 11% palliative and 4% no radiotherapy 



At 2 yr At 4 yrs At 5 yrs 

Surgery 4% 3% 1% 

Radiotherapy 10% 7% 4%

Mean survival 199 vs 284 days (p<0.05) 



• 1994 - 

All received chest and brain 
irradiation concurrently
50 Gy in 25#  to chest
30 Gy in 15# to the whole brain

Every 21 days and 5#

328 patients

82% had >90% KFS
5% had residual ds > 5 cm



Median survival

Surgical arm 15.4 months 

Non surgical arm 18.4 months



• 2 RCTs and 13 retrospective studies = 41,483 patients 

• Stage I-III SCLC diagnosed by cytology and histopathology 

Liu T, Chen Z, Dang J, Li G (2018) PLoS ONE 13(12): e0210001.



CURRENT PRINCIPLES OF SURGICAL RESECTION

• Clinical stage I–IIA (T1–2, N0, M0) SCLC, selected patients of T3 N0 

• Before resection, mediastinoscopy or other surgical mediastinal staging (e.g., endoscopic staging) is 
necessary to rule out occult nodal disease

• For definitive surgical resection, lobectomy with mediastinal lymph node dissection or systematic 
lymph node sampling (≥3 N2 and ≥1 N1 stations) is preferred

• Patients with complete resection should receive postoperative systemic therapy

• Nodal metastases (N2/N3) require concurrent or sequential systemic therapy and mediastinal RT, while 
N1 may consider postoperative mediastinal radiation

• The benefit of PCI is unclear for patients with definitive therapy for pathologic stage I (T1-2a, N0, M0)

NCCN small cell lung cancer version 3.2025



• 11 retrospective studies = 7694 eligible participants of LS-SCLC 

Zhang C et al Radiother Oncol. 2024 Apr;193:110123

• Post operative radiotherapy – 

pN2 and pN1 +/- 

• Can be sequential or 

concurrent with chemotherapy 



Stage I-IIA who are not surgically fit?

• Retrospective study of 43 stage I SCLC patients who have undergone stereotactic body 
radiotherapy (SBRT) -- 2 yr OS, PFS, DMFS was 72.3%, 44.6%, 47.2% respectively with 2 yr local 
control being 80.2% and no grade > 3 toxicities (chemotherapy and PCI was given among 8 
patients alone) 1

• A prospective study from 24 centers among 74 patients with stage I SCLC showed that the 
addition of chemotherapy showed significant benefit to SBRT alone (chemotherapy in 56% and 
PCI in 23% cases)2

                  1-yr and 3-yr local control rate - 97.4% and 96.1% 

                  1-yr and 3-yr OS  -  69.9%, and 34.0%

                 chemotherapy vs no chemotherapy – OS   ----31.4 vs 14.3 months (p=0.02)

                                                                                      DFS ---- 61.3 vs 9 months (p=0.02)

1. Shioyama Y et al. Technol Cancer Res Treat. 2018 Jan 1;17:1533033818783904 
2. Verma V et al. Clin Lung Cancer 2017 Nov;18(6):675-681.e1



Radiotherapy

• Meta analysis by Pigeon et al in 1992 showed chemoradiotherapy is superior over chemotherapy 

alone – which showed a 14% reduction in mortality rate more pronounced in age < 55 (28% 

reduction) and OS benefit at 3 yrs was 5.4% 1

Concurrent vs sequential ????

• Takada et al. in 2002 – 231 patients with LS-SCLC randomized to sequential (4# of cisplatin + 

etoposide Q3W followed by Radiotherapy – 45Gy over 3 weeks) vs concurrent RT (4# of cisplatin + 

etoposide Q4W and RT should begun on day 2 of first cycle)

Pignon JP et al. N Engl J Med. 1992 Dec 3;327(23):1618-24



Concurrent vs sequential RT? 

Sequential Concurrent

Median survival 19.7 months 27.2 months 

2yr/3yr/5yr survival 35.1%/20.2%/18.3% 54.4%/29.8%/23.7%

Takada M et al . Clinical Oncology Group Study 9104. J Clin Oncol. 2002 Jul 15;20(14):3054-60



Takada M et al . Clinical Oncology Group Study 9104. J Clin Oncol. 2002 Jul 15;20(14):3054-60



If concurrent how early? 

• Initiating RT 9 wks after the initiation of chemotherapy

                            & before the third cycle of chemotherapy1

•  The start of any treatment until the end of radiotherapy is an important predictor of outcome 2 

• Each week of extension of SER beyond that of the study arm with the shortest SER resulted in an 
overall absolute decrease in the 5-year survival rate of 1.83% 0.18% (95% CI) 2

1.Fried DB et al.  J Clin Oncol. 2004 Dec 1;22(23):4837-45 
2. De Ruysscher D et al J Clin Oncol. 2006 Mar 1;24(7):1057-63



Principles of radiation therapy 

LS – SCLC 

• For patients starting systemic therapy before RT, limit the GTV to the post-therapy volume to 
reduce toxicity, covering the initially involved nodal regions

• Twice-daily radiotherapy (45 Gy in 3 weeks = 1.5 Gy BID) was superior compared to once-daily 
radiotherapy (45 Gy in 5 weeks = 1.8 Gy/day) 1 but was comparable to once-daily higher doses of 
radiation (66-70 Gy in 6.5-7 weeks = 2 Gy/day) 2

• Had comparable side effect profile in BID vs higher dose OD dosing 

• When BID is used interfraction interval should be at least 6 hrs 

1. Turrisi AT et al.  N Engl J Med. 1999 Jan 28;340(4):265-71 
2. Faivre-Finn C et al. Lancet Oncol. 2017 Aug;18(8):1116-1125



Principles of radiation therapy 

ES-SCLC – As a consolidative therapy 

• Only in selected patients with good response to systemic therapy for residual thoracic and low 
bulk extrathoracic metastasis 

• Dosing – individualized from 30 Gy in 10 daily fractions to definitive dosing regimens as described 
previously 

NCCN Small cell lung cancer, version 3.2025



Prophylactic cranial irradiation 
LS-SCLC with good response to initial treatment 

• PCI decreases brain metastasis and increases overall survival

• 7 trials – 987 patients

• Relative risk of death = 0.84 --- 5.4% increase in rate of survival at 3 yrs

• Increased rate of disease-free survival – relative risk is 0.75 

Aupérin A et al. N Engl J Med. 1999 Aug 12;341(7):476-84



Aupérin A et al. N Engl J Med. 1999 Aug 12;341(7):476-84



Prophylactic cranial irradiation 
Very early LS-SCLC with complete resection of primary 

• PCI is beneficial in all resected patients but not in p-stage I tumors

• 4 retrospective studies studying the effect of PCI in resected SCLC and 6 studies reporting the incidence of BM incidence in 
p-stage I patients but no radiology used (CT/MRI) 

• 1691 patients (315 received PCI)

• Reduced brain metastasis risk in completed resected SCLC except for p-stage I patients 

MRI surveillance is recommended for patients not receiving PCI 

May benefit patients with p-stage II or III (irrespective of imaging) Yang Y et al. J Cancer. 2018 Jan 1;9(2):433-439



Slotman et al. 18-75 yrs 
ES- SCLC
ECOG PS 0-2 
Responded to chemotherapy 
Interval < 5 wks of last cycle 
No neuroimaging before 
symptoms 

2 Groups
PCI vs No PCI
143 each

Endpoint – time to 
symptomatic brain 
metastasis

Irradiation group – lower risk of brain 
metastasis (hazard ratio – 0.27)
Risk of brain mets - 14.6% vs 40.4% 
Median DFS – 14.7 vs 12 weeks 
Median OS – 6.7 vs 5.4 months 
1 yr survival – 27.1% vs 13.3% 
HR for death – 0.68  

Takahashi et al. >20 yrs 
ES – SCLC 
ECOG PS 0-2 
Response assessment after 2#
Absence of brain metastasis 
confirmed by CE-MRI within 4 
weeks of enrolment 
Absence of tumor regrowth 
confirmed by CECT 

2 Groups
PCI vs No PCI
113 vs 111

The planned 
sample was 
330 but was 
terminated 
early 

Endpoint – OS At 1st interim analysis 
84 vs 79 – 73% vs 63% died with 
Median OS 10.1 vs 15.1 months 

Final 224 enrolled (113 vs 111)
Median OS – 11.6 vs 13.7 months 
No significant benefit in OS/ 
incidence of brain metastasis or PFS 

Slotman B et al. N Engl J Med. 2007 Aug 16;357(7):664-72 
Takahashi T et al Lancet Oncol. 2017 May;18(5):663-671

Prophylactic cranial irradiation - ES-SCLC



MRI surveillance is recommended for patients irrespective of  PCI 

Slotman B et al. N Engl J Med. 2007 Aug 16;357(7):664-72 
Takahashi T et al Lancet Oncol. 2017 May;18(5):663-671



PCI – dose and when to administer? 

• Preferred PCI dose is 25 Gy in 10 daily fractions - not recommended in poor PS and impaired 
cognition 

• Shorter courses (e.g., 20 Gy in 5 fractions) - for extensive-stage disease

• Higher doses (e.g., 36 Gy) increase mortality and chronic neurotoxicity 1

• Administer PCI after resolving acute toxicities from initial therapy

• To prevent neurocognitive impairment 
• Doubtful role of memantine 

• Doubtful role of hippocampal avoidance PCI

Le Péchoux C et al Lancet Oncol. 2009 May;10(5):467-74



Phase III trial with 150 SCLC patients (71.3% with limited disease) randomized to standard PCI 
(25 Gy in 10 fractions) or HA-PCI.

Primary endpoint: Delayed free recall (DFR) decline on the Free and Cued Selective Reminding 
Test (FCSRT) at 3 months.

Secondary endpoints: Other FCSRT scores, quality of life (QoL), brain metastases incidence, and 
OS.

Results:

Cognitive Function:

• DFR decline at 3 months: 5.8% (HA-PCI) vs. 23.5% (PCI)

• Declines in total recall (TR) and other FCSRT scores were consistently lower in the HA-PCI 
group at 3, 6, and 24 months.

• Brain Metastases, OS, and QoL:

• No significant differences between HA-PCI and PCI groups

Rodríguez de Dios N et al.  J Clin Oncol. 2021 Oct 1;39(28):3118-3127



Rodríguez de Dios N et al.  J Clin Oncol. 2021 Oct 1;39(28):3118-3127



Role of radiotherapy in metastasis 

Brain metastasis – (Limited data )

• WBRT (30 Gy in 10 daily fractions) +/- Memantine 

• Small number of metastasis – SRT/SRS can be tried (no data to support)

• Brain metastasis after PCI – repeat WBRT in carefully selected patients 

• Patients with better prognosis – hippocampal sparing WBRT preferred (not preferred within 5 mm 
of the hippocampus, leptomeningeal metastasis)

As Palliation in extracranial metastasis 

• Can be 30 Gy in 10 fractions, 20 Gy in 5 fractions 

• Can use IMRT/SABR/SRS based on the number, and proximity of the tumor to organs at risk 

NCCN Small cell lung cancer, version 3.2025



Systemic therapy

• 1940s: Chemosensitivity was first identified with nitrogen mustard - tumor regression > 50% of patients

• 1969: Green et al demonstrated a statistically significant survival benefit with cyclophosphamide 

• 1970s: Combination chemotherapy produced superior survival compared to single-agent treatment 

• Late 1970s - Early 1980s: Cyclophosphamide-based regimens, such as CAV were commonly used.

• Mid-1980s: Induction regimens began incorporating etoposide, either with cisplatin or carboplatin, or as 
a substitute for components of the CAV regimen.

• 1980s: Randomized trials showed regimens containing etoposide yielded slightly superior survival 
compared to those without etoposide, though EP (cisplatin/etoposide) did not show a clear survival 
advantage over CAV in patients with extensive disease but showed benefit in limited disease 1

• Since then etoposide and platinum-based chemotherapy became of standard of treatment 

Haddadin S et al Clin Lung Cancer. 2011 Mar;12(2):87-93
 1 - Sundstrøm S et al. J Clin Oncol. 2002 Dec 15;20(24):4665-72



Systemic therapy – LS-SCLC 

• Four cycles of cisplatin/etoposide is recommended 

• Planned cycle length should be every 21–28 days during concurrent RT

• Use of myeloid growth factors is not recommended during concurrent chemoradiotherapy

Dosing regimens 

• Cisplatin 75mg/m2 day 1 followed by etoposide 100 mg/m2 day 1,2,3 

• Cisplatin 60mg/m2 day 1 followed by etoposide 120 mg/m2 day 1,2,3 



Population Intervention End point 

Andrew T. 
Turirssi et al. 
May 89 – July 92

LS – SCLC 
Staging by CT/ 
MRI/ 
radionucleotide 
bone scanning and 
b/l BM biopsy 
Adequate organ 
function 

4# of CP 60mg & 
E 120mg 

Radiotherapy 
OD – 1.8 Gy 25# over 5 wk 
BD – 1.5 Gy 30# over 3 wk

PCI – last 12 wks 
10 # of 2.5 Gy over 2 wks 

10 - OS Median survival was 
OD vs BD – 19 vs 23 months 

2 yr and 5 yr survival 
OD – 41% & 16%  
BD -  47% & 26% 
Total – 44% & 23% 



90% in both groups had myelosuppression – only one death due to it but no growth factors were used
A significant difference in esophagitis – 44% vs 63% 
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OD – 41% & 16%  
BD -  47% & 26% 
Total – 44% & 23% 

Corinne Faivre-
Finn et al. 

April 08- Nov 13 

LS – SCLC
ECOG PS 0-2 
Stable biochemical 
parameters 
CT thorax 
abdomen, MRI 
PET +/- 

4-6 # CP 75mg &  E 100mg 

Radiotherapy 
OD – 2 Gy 33# over 45 
days (66 Gy) 
BD – 1.5 Gy twice daily 
over 19 days (45 Gy)

CCRT – radiotherapy with 
the second cycle 
PCI – within 6 wks of last 
cycle of chemo with no 
clinical evidence 

10 – OS
20 – compliance, 
toxicity, PFS 

273 vs 274 

Median OS
OD vs BD – 25 vs 30 months 

2 yr OS 
OD – 51% 
BD – 56% 
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Management of cytopenia 

Population Intervention End point 

LS – SCLC 
Staging by CT/ MRI/ 
radionucleotide bone 
scanning and b/l BM 
biopsy 
Adequate organ 
function 

108 vs 107 patients 

10 - Haematological 
toxicity 
20 - fever, antibiotics, 
hospitalization, and 
infection



Management of cytopenia 

Population Intervention End point 

LS – SCLC 
Staging by CT/ MRI/ 
radionucleotide bone 
scanning and b/l BM 
biopsy 
Adequate organ 
function 

108 vs 107 patients 

10 - Haematological 
toxicity 
20 - fever, antibiotics, 
hospitalization, and 
infection

1. Increase in the frequency and duration of 
life-threatening thrombocytopenia
2. significantly more deaths  
3. nonhematologic toxicities
4. more days in the hospital
5. higher incidence of IV antibiotic usage
6. more transfusions
7. No significant difference in the frequency 
of grade 4 leukopenia or neutropenia

Lower CR(36% vs 44%) -  not significant
Median OS - 14 months vs 17 months (not 
significant)





Trilaciclib for myeloprotection 
• Cell Cycle Arrest: administered 4 hrs 

before chemotherapy 

• It arrests HSC at the G1 phase during 
chemotherapy by inhibiting CDK4/6, key 
regulators for cycle progression – protects 
cells from chemo-induced cytotoxicity 
(myeloprotection)

• SCLC tumor cells replicate independently 
of CDK4/6 thus not interfering with anti-
tumor efficacy



3 phase 2 RCTs

Weiss J et al. Clin Lung Cancer. 2021 Sep;22(5):449-460



No effect on OS and PFS

Adverse events – 

• Injection site reactions (17%, no grade 3-4)

• Phlebitis (8%, 0.5% grade 3-4)

• Hypersensitivity (6%, no grade 3-4)

Weiss J et al. Clin Lung Cancer. 2021 Sep;22(5):449-460



Immunotherapy in LS-SCLC 
Population Intervention End point 

Cheng et al LS – SCLC 
ECOG PS 0/1 

Received 4# EP 
concurrent with RT 
commenced no 
later than the end 
of 2#  with 
CR/PR/SD

Adequate organ 
function

PCI if applicable 

Durvalumab 1500 Q4wk 
vs placebo Q4wk

Blinded data of 
tremelimumab arm 

10 – OS, PFS 
20 – OS at 24/36 
months, adverse 
events, OR and 
PFS at 18 and 24 
months 

Median OS – 55.9 vs 33.4 months 
Hazards ratio 0.73 (p=0.01)

Median PFS – 16.6 vs 9.2 months 
HR – 0.76 (P=0.02)

2 yr and 3 yrs OS 
D – 68% & 56.5% 
P – 58.5% & 47.6% 

18 months and 24 months PFS 
D – 48.8% & 46.2%  
P – 36.1% & 34.2% 

CONSOLIDATION WITH DURVALUMAB AFTER CCRT IS RECOMMENDED 



Systemic therapy – ES-SCLC 

Population Intervention End point 

Mark A. Socinski 
et al. 

Chemotherapy-
naive patients 
ES-SCLC
ECOG PS 0-2

Excluded 
symptomatic CNS 
metastases or 
asymptomatic CNS 
metastases 
requiring 
concurrent 
corticosteroid 
therapy.

Pemetrexed 500 mg/m² 
plus carboplatin AUC 5 on 
day 1 Q3W -  6 cycles

Etoposide 100 mg/m² on 
days 1-3 plus carboplatin 
AUC 5 Q3W -  6 cycles 

10 - noninferiority 
of pemetrexed-
carboplatin overall 
survival with a 
15% margin

As it has better 
side effect profile 

Terminated 
prematurely after  
908 of 1,820 
patients enrolled

Median OS – PC vs EC - 8.1 vs 10.6m 
HR 1.56 (p<0.001)

Median PFS – 3.8 vs 5.4 months 
HR 1.85 (p<0.001)

PC had higher grade 3-4 hematologic 
toxicities 

Socinski MA et al.  J Clin Oncol. 2009 Oct 1;27(28):4787-92



Socinski MA et al.  J Clin Oncol. 2009 Oct 1;27(28):4787-92



Checkpoint inhibitors and SCLC 



Horn et al.
IMPOWER 133

Confirmed ES SCLC 
ECOG PS 0/1 
Treated asymptomatic 
brain metastasis were 
eligible 

n = 403 

4# - 21 day 
Atezolizumab 1200 mg iv on 
day 1 + carboplatin AUC 5 D1 + 
Etoposide 100mg/m2 D1-3 and 
Maintenance atezolizumab

Placebo 

PCI 

Outcomes 
1o –OS, PFS
2o- ORR, DOR, safety

Median OS – 
12.3  vs 10.3 months 
HR – 0.76 (p=0.15)

Median PFS – 
5.3 vs 4.3 months

Leora Horn et al. N Engl J Med 2018;379:2220-2229







Luis Paz-Ares et 
al.
CASPIAN
March 17 - May 
18 

Confirmed ES SCLC 
With measurable ds.
PS 0/1 
Asymptomatic or 
treated and stable brain 
metastases permitted 
12 wks or more life 
expectancy

Q 3W 4# OF 
A. durvalumab plus CT vs 
B. durvalumab 

+tremelimumab + CT,
C. CT alone (Upto 6#)
PCI +/-
Maintenance – Durva Q4w in A 
and B

805 patients
268/268/269
Outcomes 
1o –OS
2o – PFS, ORR, safety 

Median OS – 
12.9 vs 10.4 vs 10.5 
months
Median PFS – 45% vs 
46% at 6m, 18% vs 
5% at 12 m



Paz-Ares, L. et al. ESMO Open, Volume 7, Issue 2, 100408



Rudin et al.
(May 17 – July 18)
KEYNOTE 604

Confirmed ES SCLC Pembrolizumab + 
etoposide/carboplati
n vs E/P 

453 patients 

Outcomes 
1o – PFS, OS
2o – ORR, Duration 
of response

12 m PFS – 13.6% (P) VS 3.1% 
(no)
No significant OS difference 
24 m OS – 22.5% vs 11.2 %



Cheng Y et al 
ASTRUM -005

Confirmed ES SCLC 
ECOG PS 0/1 
Atleast one measurable 
lesion

n = 585 patients

2:1 

Q3W up to 4#
Serplulimab (4.5 mg/kg D1) + 
Carbo AUC 5 D1 + Etopo 100 
mg/m2 D1-3 followed by Q3W 
serplulimab

Vs placebo 
PCI 

Outcomes 
1o –OS
2o- PFS, ORR, DOR, 
safety

Median OS – 
15.4  vs 10.9 months 
HR – 0.63 (p<0.001)

Median PFS – 
5.3 vs 4.3 months

Cheng Y et al. JAMA. 2022 Sep 27;328(12):1223-1232





Rudin CM et al. 
SKYSCRAPER 02

1L ES – SCLC with 
measurable disease 
Treated or untreated 
brain metastasis 

n = 490 

4# - 21 day 
Tiragolumab iv Q3W + 
Atezolizumab 1200 mg Q3W + 
Carbo/etopo

Maintenance – Tira + Atezo 

Placebo + Atezolizu + C/E 
Maintenance – Atezolizu 

Outcomes 
1o –OS
2o- PFS, ORR, DOR, 
safety

No benefit 





Systemic therapy in ES – SCLC 

• 4-6# of cytotoxic chemotherapy 

• Carboplatin AUC 5 day 1 + etoposide 100 mg/m2 days 1, 2, 3 + atezolizumab 1200 mg day 1 Q3W X 4#  
followed by maintenance atezolizumab 1200 mg Q3W  or 1680 mg Q4W

• Carboplatin AUC 5–6 day 1 + etoposide 80–100 mg/m2 days 1, 2, 3 + durvalumab 1500 mg Q3W x 4 #  
followed by maintenance durvalumab 1500 mg Q4W

• Cisplatin 75–80 mg/m2 day 1 + etoposide 80–100 mg/m2 days 1, 2, 3 + durvalumab 1500 mg Q3W X 4 # 
followed by maintenance durvalumab 1500 mg Q4W



Other systemic therapy options 
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Assess response 
after adjuvant 
therapy with CECT 
and CE MRI 

CECT at every 2-3 cycle & 
at end of therapy 

CECT at every 2-3 
cycle & at end of 

therapy 

Asymptomatic brain mets – receiving CT 
before RT 

MRI > CT repeated every 2# and at end 

Brain imaging is must

Known brain mets – 
imaging every 3-4 

months 

PET-CT and MRI at diagnosis 



SURVEILLANCE FOR RELAPSE
• Chest CT (± abdomen/pelvis) is recommended every 2–6 months, more frequently in years 1–2, 

and less frequently thereafter 1

• If new pulmonary nodule – evaluation for new primary lung cancer is necessary 

• Brain MRI (preferred) or CT with contrast is advised every 3–4 months during year 1, then every 6 

months as clinically indicated, regardless of PCI status – detect early metastasis 

• FDG-PET/CT is not recommended for routine follow-up unless contrast CT is contraindicated

Manapov F et al. Tumori. 2013 Nov-Dec;99(6):656-60. 



Management of relapse 

• Depends on chemotherapy-free - free interval 

• 6 months or less          -      considered refractory or resistant 

• more than 6 months   -      considered sensitive disease

• ESMO guidelines considered 3 months as cut off rather than 6 months

• A meta analysis published in 2012 - 21 studies (1984–2011) = 1692 patients: 912 sensitive and 780 
refractory

• Showed overall response rate with second line treatment is 17.9% (27.7 vs 14.8%) and pooled OR of 
response is 2.235 (1.518-3.291) favoring sensitive SCLC 

• Median OS is 6.7 months (7.7 vs 5.4 months)

Owonikoko TK et al J Thorac Oncol. 2012 May;7(5):866-72.



Topotecan 

A phase 3 study with relapsed SCLC after 45 days 
of first line showed oral topotecan improved 
median survival (25.9 weeks) compared to best 
supportive care (13.9 weeks)

• A phase 3 study with relapsed SCLC (≥60 days after 
first-line treatment) compared iv topotecan vs 
cyclophosphamide, doxorubicin, and vincristine 
regimen

• Response rate: 24.3% vs 18.3%

• Median OS : 25.0  vs. 24.7 weeks 

• Topotecan showed improved control of symptoms 
like dyspnea, anorexia, hoarseness, fatigue, and 
interference with daily activity (p≤0.043p≤0.043)

O'Brien ME et al. J Clin Oncol. 2006 Dec 1;24(34):5441-7 
von Pawel J et al.  J Clin Oncol. 1999 Feb;17(2):658-67



Platinum doublet rechallenge vs Topotecan
• Phase 3 RCT with relapsed SCLC with CTFI > 90 days and ECOG PS 0-2

• carboplatin plus etoposide (6# carboplatin AUC 5 D1 + etoposide [100 mg/m² D1-D3]) or oral 
topotecan (6# 2·3 mg/m² D1 - day 5)



Median follow-up: 22.7 months (IQR 20.0–37.3).
Median PFS - 4.7 months vs. 2.7 months stratified 
HR: 0.57 (p=0.0041)

Grade 3–4 Adverse Events:
Neutropenia: 22% (topotecan) vs. 14% 
(combination).
Thrombocytopenia: 36% (topotecan) vs. 31% 
(combination).
Anemia: 21% (topotecan) vs. 25% (combination).
Febrile Neutropenia: 11% (topotecan) vs. 6% 
(combination).
Asthenia: 10% (topotecan) vs. 9% (combination).



LURBINECTEDIN

• Selective inhibitor of oncogenic transcription

• Binds to the minor groove of DNA, interfering with the transcription process and inducing double-
strand DNA breaks -> apoptosis 

• Modulates the tumor microenvironment by reducing the production of inflammatory cytokines 
and inhibiting macrophage recruitment

Trigo J et al. 

2020 

105 patients 

Single arm 
Phase II study 
26 hospitals in 
US/Europe

Adult SCLC ECOG 0-2
Failed first line 
Measurable ds.
No brain metastasis
Adequate organ 
function

Lurbinectedin (3.2 
mg/m²) administered 
as a 1-hour IV infusion 
every 3 weeks until 
disease progression or 
unacceptable toxicity

10 – Overall 
response rate 
(CR/PR)

Median follow up – 17.1 

Overall response rate – 35.2%

 Grade 3-4 ADR 
Neutropenia (46%)
Leukopenia (29%)

Trigo J et al. Lancet Oncol. 2020 May;21(5):645-654.



Trigo J et al. Lancet Oncol. 2020 May;21(5):645-654.





Subbiah V et al. Lung Cancer. 2020 Dec;150:90-96.



Phase 3 ATLANTIS 



Overall Survival:

• Median OS: 8.6 months  vs. 7.6 months 

 

• Progressive disease was the most common reason for discontinuation (70% in 
lurbinectedin + doxorubicin vs. 53% in control).

• Adverse Events:

• Treatment-related deaths: <1% (lurbinectedin + doxorubicin) vs. 3% (control).

• Grade 3+ hematological adverse events were less frequent in the lurbinectedin + 
doxorubicin group:

• Anemia: 19% vs. 38%.

• Neutropenia: 37% vs. 69%.

• Thrombocytopenia: 14% vs. 31%.

• Treatment discontinuation due to adverse events: 9% (lurbinectedin + doxorubicin) vs. 
16% (control).



Tarlatamab - DeLLphi-301

• Bispecific T-cell engager (BiTE) immunotherapy that targets delta-like ligand 3 (DLL3), an antigen 
overexpressed in small-cell lung cancer (SCLC), and CD3 on T-cells -> facilitates T-cell activation 
and redirects cytotoxic T-cells to kill DLL3-expressing tumor cells

Ahn MJ et al. 
2023 

22- patients
Median prior 
treatments are 2

EGOG PS 0/1 

Single arm 
Phase II study 

Iv Q2W at 10 mg or 100 
mg 

10 – Overall response 
rate (CR/PR)

ORR – 40% vs 32% 

DOR - ≥6 months in 59% of 
responders
Ongoing responses in 55% (10-
mg) and 57% (100-mg)
Median PFS – 4.9 vs 3.9 
9 months OS – 68% vs 66% 

Adv – cytokine release 
syndrome (51% vs 61%)







Temozolomide 
• An oral alkylating agent that undergoes spontaneous 

hydrolysis at physiological pH to form the active compound, 
methyl-triazeno-imidazole-carboxamide (MTIC)

• MTIC methylates DNA at the O6 and N7 positions of guanine, 
leading to DNA damage, disruption of replication, and 
apoptosis in cancer cell

Pientanza et al

2012

64 patients 
48 – sensitive 
16 – Refractory 

Single arm 
Phase II study 

Temozolomide (75 
mg/m2 /d) orally on days 
1 to 21 of a 28-day cycle

Tested for MGMT 
methylation 

10 – Overall response 
rate (CR/PR)

Sensitive – 1 CR and 10 PR
ORR = 23% 
Refractory – 2 PRs 
ORR = 13% 
2nd line treatment ORR: 22%
3rd -line treatment ORR: 19% 

Brain metastases: 38% CR or PR
Numerically higher benefit in 
methylation positive patients 







What predicts response to treatment in few? 

Characters of SCLC 

• Histology/IHC – showed SCLC is heterogenous 
• Small blue cells under microscope 

• Express neuroendocrine markers (chromogranin, synaptophysin, Insulinoma- 
associated protein 1 (INSM1))

• Express specific markers ASCL1, NEUROD1, POU2F3



• Mutational analysis – showed multiple loss of 

gene mutations with high mutation burden

• Major genomic abberations

• Loss of TP53 and RB1 

• LACK OF TARGETABLE RECURRENT GENOMIC 

ALTERATIONS

George J et al. Nature. 2015 Aug 6;524(7563):47-53



• Proteomics- showed SCLC 
express multiple down stream 
factors of transcription factors

• High expression of proteins 
involved in DNA damage 

• Identification of major targets – 
PARP, ATR, PLK1, AURKA

Byers LA et al Cancer Discov. 2012 Sep;2(9):798-811





Immunotherapy in SCLC 

• Pros 

• High mutational burden 

• Genomic instability 

• Cons – IMMUNOSUPPRESSIVE PHENOTYPE

• Low/absent T-lymphocytes

• Low MHC class I expression

• Low PD-L1 expression

• In order to increase effect of immunotherapy 
– epigenetic modifiers can be used to cause 
increased expression of MHC

    Eg. LSD1 inhibitors

• Change cold tumor to hot i.e., low T cell to 
high T cell → use of DNA damage response – 
PARP inhibition (like talazoparib)

    CHK1, WEE1, ATR inhibitors

• DLL3 expression – used in DELLphi 301 



• SCLC subtypes – ASCL1, NEUROD1, POUF2F3, inflamed 

• Gay CM et conducted post hoc analysis from 271 of 403 patients recruited in IMpower133 – whose RNA-seq 
biomarker is available and classified them as long term survivor vs non LTS 



THANK YOU 
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